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6 Vor each of said plurality of light sources, comparing at least a portion of said observer 

7 data with Vt least a portion of said lighting data to determine if a modeled point within said scene 

8 is illuminate^ by said light source and storing at least a portion of said light image data 

9 associated witnNsaid point and said light source in a light accumulation buffer; and then 

10 combining\at least a portion of said light accumulation buffer with said observer data; and 

1 1 [displaying] 6utputting resulting image data [to a computer screen]. 



Please ackfthe following new Claims. 



— — 

1 — 49r (New) The method as recited in Claim 1 , wherein said observer data includes 

2 observed color data and observed depth data associated with a plurality of modeled polygons 

3 within said scene as rendered from an observer's perspective. 

1 -56: (New) The method as recited in Claim-49; wherem said plurality of modeled 

2 polygons within said scene are associated with at least one pixel, such that said observed color 

3 data includes an observed red-green-blue value for said pixel and said observed depth data 

4 includes an observed z-buffer value for said pixel. 

1 (New) The method as recited in Claim 49; wherein said lighting data includes 

2 source color data associated with at least one of said light sources and source depth data 

3 associated with said plurality of modeled polygons within said scene as rendered from a plurality 
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4 of different light source's perspectives. 

1 -5Sr(New) The method as recited in Claim '51', wherein said plurahty of modeled 

2 polygons within said scene are associated with at least one pixel, such that said source color data 

3 includes a source red-green-blue value for said pixel and said source depth data includes a source 

4 z-buffer value for said pixel. 

-f3r(New) The method as recited in Claim-5i; wherein the step of comparing at least 
a portion of said observer data with at least a portion of said lighting data to determine if a 

3 modeled point within said scene is illuminated by said light source further includes comparing at 

4 least a portion of said observed depth data with at least a portion of said source depth data to 

5 determine if said modeled point is illuminated by said light source. 

1 -S4: (New) The method as recited in Claim -53; wherein the step of comparing at least 

2 a portion of said observed depth data with at least a portion of said source depth data to 

3 determine if said modeled point is illimiinated by said light source further includes converting at 

4 least a portion of said observed depth data from said observer's perspective to at least one of said 

5 plurality of different light source's perspectives, before comparing said observed depth data with 

6 said source depth data. 
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s. 1. 

-55r (New) The method as recited in Claim -54; wherein the step of converting at least 
a portion of said observed depth data from said observer's perspective to at least one of said 
plurality of different light source's perspectives further includes using a precalculated matrix 
transformation look-up table for at least one of said plurality of light sources, when said light 
source has a fixed perspective of said scene. 

-56: (New) The method as recited in Claim 49y wherein at least a portion of said 

2 source color data is selectively controlled source color data that can be changed over a period of 

3 time during which at least the step of outputting the resulting image data is repeated a plurality of 

4 times. 

10, 9 

1 -*?r(New) The method as recited in Claim -56; wherein said controlled source color 

2 data includes data selected from a set comprising motion picture data, video data, animation data, 

3 and computer graphics data. 

11. 

1 -5ft (New) An arrangement configured to render shadows in a simulated multi- 

2 dimensional scene, the arrangement comprising: 

3 an output to a display screen configured to display image data; 

4 memory for storing data including observer data associated with a simulated multi- 

5 dimensional scene, and lighting data associated with a plurality of simulated light sources 
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arranged to illuminate said scene, said lighting data including light image data, said memory 
further including a light accumulation buffer portion and a frame buffer portion; 

at least one processor coupled to said memory and said output and operatively configured 
to, for each of said plurality of light sources, compare at least a portion of said observer data with 
at least a portion of said lighting data to determine if a modeled point within said scene is 
illuminated by said light source and storing at least a portion of said light image data associated 
with said point and said light source in said light accumulation buffer, then combining at least a 
portion of said light accumulation buffer with said observer data, and storing resulting image data 
in said frame buffer, and outputting at least a portion of said image data in said frame buffer via 
said output. 

-59r(New) The arrangement as recited in Claim wherein said observer data 
includes observed color data and observed depth data associated with a plurality of modeled 
polygons within said scene as rendered from an observer's perspective. 

60. (New) me arrangement as recited in Claim 59, wherein said plurality of modeled 
polygons within said scenWre associated with at least one pixel on said display screen, such that 
said observed color data incmdes an observed red-green-blue value for said pixel and said 
observed depth data includes a\)bserved z-buffer value for said pixel.. 
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pK. (New) The arrangement as recited in Claim wherein said lighting data 
includes source color data associated with at least one of said light sources and source depth data 
associated with said plurality of modeled polygons within said scene as rendered from a plurality 
of different light source's perspectives. 

16. If 

62 r(New) The arrangement as recited in Claim wherein said plurality of modeled 
polygons within said scene are associated with at least one pixel, such that said source color data 
includes a source red-green-blue value for said pixel and said source depth data includes a source 
z-buffer value for said pixel. 

65. (New) The arrangement as recited in Claim 6i , wherein said processor is further 
configured to compare at least a portion of said observed depth data with at least a portion of said 
source depth data to determine if said modeled point is illuminated by said light source. 

6j(, (New) The arrangement as recited in Claim wherein said processor is further 
configured to convert at least a portion of said observed depth data from said observer's 
perspective to at least one of said pluraUty of different light source's perspectives, before 
comparing said observed depth data with said source depth data. 

(New) The arrangement as recited in Claim 64, wherein said memory further 
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2 includes at least one precalculated matrix transformation table associated with at least one of said 

3 plurality of light sources, and said processor is further configured to use said precalculated matrix 

4 transformation look-up table when said light source is simulated as having a fixed perspective of 

5 said scene. 

1 66. (^ Jew) The arrangement as recited in Claim wherein said processor is further 

2 configured to selectively control at least a portion of said source color data over a period of time. 

^.j67T-(New) The arrangement as recited in Claim wherein said controlled source 

2 color data includes data selected from a set comprising motion picture data, video data, 

3 animation data, and computer graphics data. 

1 -48rtNew) A computer-readable medium carrying at least one set of computer 

2 instructions configured to cause a computer to operatively simulate light falling on a modeled 

3 object in a computer generated multi-dimensional graphics simulation by performing operations 

4 comprising: 

5 a) rendering an observer view of at least a portion of a spatially modeled object as a 

6 plurality of observed depth values and observed image values; 

7 b) rendering a source view of at least a portion of said modeled object as a plurality 

8 of source depth values and a plurality of source image values; 
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c) transforming at least a portion of said observed depth values to said source view; 

d) modifying at least one image accumulation value with one of said observed image 
values if said corresponding transformed observer value is equal to a comparable one of said 
source depth values; 

e) multiplying said one of said observed image values by said at least one image 
accumulation value to produce at least one pixel value; and 

f) output said pixel value to a computer screen . 

-69r<New) The computer-readable medium as recited in Claim-6S; further configured 
to cause tcomputer to perform the further step of: 

g) following step d), repeating steps b) through d) for at least one additional source 

view. 

Jl2>. ^ 

-?©r(New) The computer-readable medium as recited in Claim 69r further configured 
to cause the computer to perform the further steps of: 

h) repeating steps a) through g) a frame rate; and 

wherein step f) further includes sequentially outputting a plurality of pixels as frames of 
data to said computer screen at said frame rate, and said step of rendering said source view 
further includes changing at least one of said source image values between said subsequent 
frames of data. 
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^74^(New) The computer-readable medium as recited in Claim ^ wherein at least a 
portion of said source image values represent color data selected from a set comprising motion 
picture data, video data, animation data, and computer graphics data. 

^TlTCNew) The computer-readable medium as recited in Claim j6y wherein step c) 
further includes transforming at least a portion of said observed depth values from an observer 
coordinate system to a corresponding source coordinate system. 

-73r(New) The computer-readable medium as recited in Claim wherein the step of 
transforming at least a portion of said observed depth values from an observer coordinate system 
to a corresponding source coordinate system further includes using a precalculated 
transformation table to transform directly from said observer coordinate system to said 
corresponding source coordinate system. 

-74r (New) A computer-readable medium carrying at least one set of computer 
instructions configured to cause at least one processor to operatively render simulated shadows in 
a multi-dimensional simulated scene by performing the steps of: 

providing observer data of a simulated multi-dimensional scene; 

providing lighting data associated with a plurality of simulated light sources arranged to 
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illuminate said scene, said lighting data including light image data; 

for each of said plurality of light sources, comparing at least a portion of said observer 
data with at least a portion of said lighting data to determine if a modeled point within said scene 
is illuminated by said light source and storing at least a portion of said light image data 
associated with said point and said light source in a light accumulation buffer; and then 

combining at least a portion of said light accumulation buffer with said observer data; and 

outputting resulting image data to a computer screen. 



observer data includes observed color data and observed depth data associated with a plurality of 
modeled polygons within said scene as rendered from an observer's perspective. 



pluraUty of modeled polygons within said scene are associated with at least one pixel, such that 
said observed color data includes an observed red-green-blue value for said pixel and said 
observed depth data includes a observed z-buffer value for said pixel. 



T7r (New) The computer-readable medium as recited in Claim 7^, wherein said 
lighting data includes source color data associated with at least one of said light sources and 
source depth data associated with said plurality of modeled polygons within said scene as 
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rendered from a plurality of different light source's perspectives. 

(New) The computer-readable medium as recited in Claim ^ wherein said 

2 plurality of modeled polygons within said scene are associated with at least one pixel on said 

3 computer screen, such that said source color data includes a source red-green-blue value for said 

4 pixel and said source depth data includes a soiwce z-buffer value for said pixel. 

3d ^ 30 

1 (New) The computer-readable medium as recited in Claim wherein the step of 



comparing at least a portion of said observer data with at least a portion of said lighting data to 
determine if a modeled point within said scene is illuminated by said light source further includes 

4 comparing at least a portion of said observed depth data with at least a portion of said source 

5 depth data to determine if said modeled point is illuminated by said light source. 

1 ✓'8tJr(New) The computer-readable medium as recited in Claim J^, wherein the step of 

2 comparing at least a portion of said observed depth data with at least a portion of said source 

3 depth data to determine if said modeled point is illuminated by said light source further includes 

4 converting at least a portion of said observed depth data from said observer's perspective to at 

5 least one of said plurality of different light source's perspectives, before comparing said observed 

6 depth data with said source depth data. 
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[. (New) The computer-readable medium as recited in Claim wherein the step of 
converting at least a portion of said observed depth data from said observer's perspective to at 
least one of said plurality of different light source's perspectives further includes using a 
precalculated matrix transformation look-up table for at least one of said plurality of light 
sources, when said light source has a fixed perspective of said scene. 

yi, (New) The computer-readable medium as recited in Claim 1^^ wherein at least a 
portion of said source color data is selectively controlled source color data that can be changed 
over a period of time during which at least the step of outputting the resulting image data to said 
computer screen is repeated a plurality of times. 

(New) The computer-readable medium as recited in Claim ^ wherein said 
controlled source color data includes data selected from a set comprising motion picture data, 
video data, animation data, and computer graphics data.~ 
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RSION OF CLAIMS AFTER PRELIMINARY AMENDMENT 



1 1\ (Amended) A shadow rendering method, the method comprising the steps of: 

2 providing observer data of a simulated multi-dimensional scene; 

3 proviaing lighting data associated with a plurality of simulated light sources arranged 

4 to illuminate saia scene, said lighting data including light image data; 

5 for each oE said plurality of light sources, comparing at least a portion of said 

6 observer data with aUeast a portion of said lighting data to determine if a modeled point 

7 within said scene is illuminated by said light source and storing at least a portion of said light 

8 image data associated wit^ said point and said light source in a light accumulation buffer; 

9 and then 

1 0 combining at least a potion of said light accmnulation buffer with said observer data; 

U and 



12 



outputting resulting image (data. 



1 49. (New) The method as recited in Claim 1 , wherein said observer data includes 

2 observed coK>r data and observed depth data associated with a plurality of modeled polygons 



3 within said scene^as rendered from an observer's perspective. 



1 5 0. (N ew) Thbsinethod as recited in Claim 49, wherein said plurality of modeled 

2 polygons within said scene are associated with at least one pixel, such that said observed 

3 color data includes an observed red-green-blue value for said pixel and said observed depth 

4 data includes an observed z-bufifer va^e for said pixel. 
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1 51. (New) The method as recited in Claim 49, wherein said lighting data includes 

2 source color data associated with at least one of said light sources and source depth data 

3 associated witm said plurality of modeled polygons within said scene as rendered from a 

4 plurality of different light source's perspectives. 



1 52 . (New) \ The method as recited in Claim 5 1 , wherein said plurality of modeled 

2 polygons within said scene are associated with at least one pixel, such that said source color 

3 data includes a source rea-green-blue value for said pixel and said source depth data includes 

4 a source z-buffer value for said pixel. 

1 53 . (New) The method as recited in Claim 5 1 , wherein the step of comparing at 

2 least a portion of said observer data with at least a portion of said lighting data to determine 

3 if a modeled point within saia scene is illimiinated by said light source further includes 

4 comparing at least a portion of said observed depth data with at least a portion of said source 

5 depth data to determine if said modeled point is illimiinated by said light source. 



1 54. (New) The method aarecited in Claim 53, wherein the step of comparing at 

2 least a portion of said observed depth aata with at least a portion of said source depth data 

3 to determine if said modeled point is illuminated by said light source further includes 

4 converting at least a portion of said observed depth data from said observer's perspective to 
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5 at least one of said plurality of different light source's perspectives, before comparing said 

6 observed depth data with said source depth data. 

1 55. (New) The method as recited in Claim 54, wherein the step of converting at 

2 least a portion of said observed depth data from said observer's perspective to at least one of 

3 said plurality of different light source's perspectives further includes using a precalculated 

4 matrix transformation look-up table for at least one of said plurality of light sources, when 

5 said light source has amxed perspective of said scene. 

1 56. (New) Tht method as recited in Claim 49, wherein at least a portion of said 

2 source color data is selectively controlled source color data that can be changed over a period 

3 of time during which at least^the step of outputting the resulting image data is repeated a 

4 plurality of times. 

1 57. (New) The method as recited in Claim 56, wherein said controlled source 

2 color data includes data selected from a set comprising motion picture data, video data, 

3 animation data, and computer graphics data. 



58. (New) An arrangement configured to render shadows in a simulated multi- 



\ 



2 dimensional scene, the arrangement comprising: 



>ns 



an output to a display screen configured to display image data; 
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4 memory for storing data including observer data associated with a simulated multi- 

5 dimensional scene, and lighting data associated with a pluraUty of simulated light sources 

6 arranged to illuminate said scene, said lighting data including light image data, said memory 

7 further includinaa light accumulation buffer portion and a frame buffer portion; 

8 at least one processor coupled to said memory and said output and operatively 

9 configured to, for each of said plurality of light sources, compare at least a portion of said 

10 observer data with atueast a portion of said lighting data to determine if a modeled point 

1 1 within said scene is illuminated by said light source and storing at least a portion of said light 

1 2 image data associated wkh said point and said light source in said Ught accumulation buffer, 

13 then combining at least a portion of said light acciraiulation buffer with said observer data, 

1 4 and storing resulting image uata in said frame buffer, and outputting at least a portion of said 

15 image data in said frame buffer via said output. 

1 59. (New) The arrangement as recited in Claim 58, wherein said observer data 

2 includes observed color data and observed depth data associated with a plurality of modeled 

3 polygons within said scene as rendered from an observer's perspective. 

1 60. (New) The arrangement as recited in Claim 59, wherein said pluraUty of 

2 modeled polygons within said scene arte associated with at least one pixel on said display 

3 screen, such that said observed color dataWcludes an observed red-green-blue value for said 

4 pixel and said observed depth data includes a observed z-buffer value for said pixel.. 
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1 61 .Vncw) The arrangement as recited in Claim 59, wherein said lighting data 

2 includes source color data associated with at least one of said light sources and source depth 

3 data associated with said plurality of modeled polygons within said scene as rendered from 

4 a plurality of different light source's perspectives. 

1 62. (New) \ The arrangement as recited in Claim 61, wherein said plurality of 

2 modeled polygons wimin said scene are associated with at least one pixel, such that said 

3 source color data includes a source red-green-blue value for said pixel and said source depth 

4 data includes a source z-ftuffer value for said pixel. 

1 63. (New) The arrangement as recited in Claim 61, wherein said processor is 

2 further configured to comparAat least a portion of said observed depth data with at least a 

3 portion of said source depth data to determine if said modeled point is illuminated by said 

4 light source. \ 

1 64. (New) The arrangement as recited in Claim 63, wherein said processor is 

2 further configured to convert at least a portion of said observed depth data from said 

3 observer's perspective to at least one of said plurality of different light source's perspectives, 

4 before comparing said observed depth data with said source depth data. 
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1 65 . (New) The arrangement as recited in Claim 64, wherein said memory further 

2 includes at leasf^one precalculated matrix transformation table associated with at least one 

3 of said plurality of light sources, and said processor is further configured to use said 

4 precalculated matrix transformation look-up table when said light source is simulated as 

5 having a fixed perspective of said scene. 

1 66. (New) The arrangement as recited in Claim 61, wherein said processor is 

2 further configured to selectively control at least a portion of said source color data over a 

3 period of time, 

1 67. (New) The arra^ement as recited in Claim 66, wherein said controlled 

2 source color data includes data selected from a set comprising motion picture data, video 

3 data, animation data, and computerWaphics data. 

1 68. (New) A computer-reaflable medium carrying at least one set of computer 

2 instructions configured to cause a computer to operatively simulate Hght falling on a modeled 

3 object in a computer generated multi-ojmensional graphics simulation by performing 

4 operations comprising: 

5 a) rendering an observer view olFat least a portion of a spatially modeled object 

6 as a plurality of observed depth values and observed image values; 
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7 b) rendering a source view of at least a portion of said modeled object as a 

8 plurality of source\iepth values and a plurality of source image values; 

9 c) transJ^orming at least a portion of said observed depth values to said source 

10 view; 

11 d) modifyikg at least one image accumulation value with one of said observed 

1 2 image values if said corresponding transformed observer value is equal to a comparable one 

13 of said source depth valuesj 

1 4 e) multiplying ^id one of said observed image values by said at least one image 

15 accumulation value to produAe at least one pixel value; and 

16 f) output said pixel value to a computer screen . 

1 69. (New) The compiSiter-readable medium as recited in Claim 68, further 

2 configured to cause tcomputer to perform the further step of: 

3 g) following step d), retreating steps b) through d) for at least one additional 

4 source view. 



1 70. (New) The computer-readable medium as recited in Claim 69, further 

2 configured to cause the computer to perform the further steps of: 

3 h) repeating steps a) through k) a frame rate; and 

4 wherein step f) further includes sequbntially outputting a plurality of pixels as frames 

5 of data to said computer screen at said frame rate, and said step of rendering said source view 
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6 further includes cn^anging at least one of said source image values between said subsequent 

7 frames of data. 

1 71. (New) ^he computer-readable medium as recited in Claim 70 wherein at least 

2 a portion of said source\image values represent color data selected from a set comprising 

3 motion picture data, videb data, animation data, and computer graphics data. 

1 72. (New) The computer-readable medium as recited in Claim 70, wherein step 

2 c) further includes transforming at least a portion of said observed depth values from an 

3 observer coordinate system taa corresponding source coordinate system. 

1 73. (New) The computer-readable medium as recited in Claim 72, wherein the 

2 step of transforming at least a portion of said observed depth values from an observer 

3 coordinate system to a corresponding source coordinate system further includes using a 

4 precalculated transformation table to fransform directly from said observer coordinate system 

5 to said corresponding source coordinate system. 



1 74. (New) A computer-readable medium carrying at least one set of computer 

2 instructions configured to cause at least one processor to operatively render simulated 

3 shadows in a multi-dimensional simulated scene by performing the steps of: 

4 providing observer data of a simulated multi-dimensional scene; 
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5 providing lighting data associated with a plurality of simulated light sources arranged 

6 to illuminate said scene, said lighting data including light image data; 

7 for each of said plurality of light sources, comparing at least a portion of said 

8 observer data with at least a portion of said lighting data to determine if a modeled point 

9 within said scene is illuminated by said light source and storing at least a portion of said light 

10 image data associated with saic^point and said light source in a light accumulation buffer; 

1 1 and then 

1 2 combining at least a portion^^f said light accumulation buffer with said observer data; 

13 and 



14 



outputting resulting image data to a computer screen. 



1 75. (New) The computer-readable medium as recited in Claim 74, wherein said 

2 observer data includes observed color data and observed depth data associated with a 

3 plurality of modeled polygons within said sc^ne as rendered from an observer's perspective. 



1 76. (New) The computer-readable Aedium as recited in Claim 75, wherein said 

2 plurality of modeled polygons within said scene are associated with at least one pixel, such 

3 that said observed color data includes an observed\ red-green-blue value for said pixel and 

4 said observed depth data includes a observed z-bufrer value for said pixel. 
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1 77. (New) The opmputer-readable medium as recited in Claim 75, wherein said 

2 lighting data includes source color data associated with at least one of said light sources and 

3 source depth data associated with said plurality of modeled polygons within said scene as 

4 rendered from a plurality of different light source's perspectives. 

1 78. (New) The computer-readable medium as recited in Claim 75, wherein said 

2 plurality of modeled polygons within said scene are associated with at least one pixel on said 

3 computer screen, such that said source color data includes a source red-green-blue value for 

4 said pixel and said source depth data includes a source z-buffer value for said pixel. 

1 79. (New) The computer-reaaable medium as recited in Claim 77, wherein the 

2 step of comparing at least a portion of said observer data with at least a portion of said 

3 lighting data to determine if a modeled pomt within said scene is illuminated by said light 

4 source further includes comparing at least a portion of said observed depth data with at least 

5 a portion of said source depth data to determii^e if said modeled point is illuminated by said 

6 light source. 



1 80. (New) The computer-readable medium as recited in Claim 79, wherein the 

2 step of comparing at least a portion of said observed depth data with at least a portion of said 

3 source depth data to determine if said modeled pomt is illuminated by said light source 

4 further includes converting at least a portion of said observed depth data from said observer's 
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5 perspective to at least one of said plurality of different light source's perspectives, before 

6 comparing said observed depth data with said source depth data. 

1 81 . (New) The compujjter-readable medium as recited in Claim 80, wherein the 

2 step of converting at least a portion of said observed depth data from said observer's 

3 perspective to at least one of said plurality of different light source's perspectives further 

4 includes using a precalculated matrix transformation look-up table for at least one of said 

5 plurality of light sources, when saiduight source has a fixed perspective of said scene. 

1 82. (New) The computer- readable medium as recited in Claim 77, wherein at 

2 least a portion of said source color data is selectively controlled source color data that can 

3 be changed over a period of time during which at least the step of outputting the resulting 

4 image data to said computer screen is repeated a plurality of times. 

1 83 . (New) The computer-readable medium as recited in Claim 82, wherein said 

2 controlled source color data includes data selected from a set comprising motion picture data, 

3 video data, animation data, and computer graphics data. 
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